The method of QCD sum rules in the presence of the external electromagnetic F µν field is used to calculate the Ω magnetic moment µ Ω and the Σ 0 Λ transition magnetic moment µ Σ 0 Λ , with the susceptibilities obtained previously from the study of octet baryon magnetic moments. The results µ Ω = −1.92µ N and µ Σ 0 Λ = 1.5µ N are in good agreement with the recent experimental data.
to calculate the Ω and the Σ 0 Λ transition magnetic moment µ Σ 0 Λ . The important aspect of this investigation is that the various susceptibilities in this calculation have already been determined from previous studies of octet baryon magnetic moments [6, 7, 8, 9] , and as a result our calculation is parameter-free.
In the method of QCD sum rules [6, 7] , the two-point correlation function Π(p) in the presence of an external electromagnetic field F αβ is written as:
where Π 0 (p) is the polarization operator without the external field F αβ . The η µ , η Σ 0 and η Λ are the currents with Ω, Σ 0 and Λ quantum numbers
where u a (x), T and C are the quark field, the transpose and the charge conjugate operators. a, b, c is the color indices. The interpolating currents couples to the baryon states with the overlap amplititude λ.
where the ν µ is a vectorial spinor and satisfies (p − m Ω )ν µ = 0,ν µ ν µ = −2m Ω , and γ µ ν µ = p µ ν µ = 0 in the Rarita-Schwinger formalism. The ν(p) is a Dirac spinor. On the hadronic level the correlators Π 1 (p) and Π 2 (p) are expressed in terms of the chirality-odd tensor structure (σ · Fp +pσ · F ):
Where {· · ·} is 1 for the nucleon magnetic moment. The deviation from unity in (9) is due to the Rarita-Schwinger formalism for the spin in Ref. [10] .m =
. We treat the Σ and Λ mass as degenerate due to their small mass difference since we never come across the poles and always work in the virtulity p 2 < 0. We denote the continuum and non-diagonal transition contributions simply by ellipse.
The external field F µν may induce changes in the physical vacuum and modify the propagation of quarks. Up to dimension six (d ≤ 6), we introduce three induced condensates:
0|qσ µν q|0 Fµν = e q χF µν 0|qq|0 , g s 0|q
where q refers to u, d and s quark, e q is the charge. The χ, κ and ξ in Eq. (5) are the quark condensate susceptibilities and their values have been the subject of various studies.
Ioffe and Smilga [6] found χ ≈ −8 GeV −2 with κ = 0, ξ = 0 in order to have µ p = 3.0µ N and µ n = −2.0µ N (±10%). Balitsky and Yung [7] estimated
with the one-pole approximation. Belyaev and Kogan [8] extended the calculation and obtained an improved estimate χ = −5.7 GeV −2 using the two-pole approximation. Chiu et al [9] also estimated the susceptibilities with two-pole model and obtained
The values of these susceptibilities are consistent with one another except that the earliest result χ = −8 GeV −2 in [6] , is considerably larger (in magnitude) due to their neglect of κ, ξ in the fitting procedure. In what follows, we shall adopt the condensate parameters χ = −4.5 GeV −2 , κ = 0.4, ξ = −0.8 which represent the average in the last three analyses. The correlation functions Π 1 (p) and Π 2 (p) at the quark level are
0|T
where iS ab (x) is the quark propagator in the presence of the external eletromagnetic field F µν [6] . We find
in the momentum space withp ≡ p µ γ µ . Here we follow [6, 7] and do not introduce induced condensates of higher dimensions, while we find that the strange quark mass correction is important so that we have explicitly kept it in our calculation.
Only the condensates with even dimensions contribute to the structure (σ·Fp+pσ·F ). They are 1, χ 0|qq|0 m s , m s 0|qq|0 , 0|g
2 , and ξ 0|qq|0 2 up to dimension eight. The up and down quark is treated as massless. The gluon condensate 0|g 2 s G n αβ G n αβ |0 always appears with a small numerical factor 1 (2π) 4 through the two-loop integration [6] . Its contribution was found to be negligible through the direct calculation [9] . Following Refs. [3, 6, 7] the four quark condensate 0|qΓ 1 qqΓ 2 q|0 is treated by the factorization approximation as the susceptibilities are estimated under the the vacuum dominance hypothesis. The calculation is staightforward by substituting the quark propagator into equation (9) and (14). Here we present the final result after Borel transformation. 6 from the Ω, Σ and Λ mass sum rules [11, 12] . We adopt the "standard" values for the various condensates a = −(2π) 2 0|uu|0 = 0.55GeV
, Λ QCD is the QCD parameter, Λ QCD = 100MeV, µ = 0.5GeV is the normalization point to which the used values of condensates are referred.
We further improve the numerical analysis by taking into account of the renormalization group evolutions of the sum rules (17) and (18) , where
is a natural unit in QCD sum rule analysis. In unit of nuclear magneton µ Ω = −1.92µ N and µ Σ 0 Λ = 1.5µ N , in good agreement with the recent experimental data.
Baryon magnetic moments are important physical observables as masses. The method of QCD sum rules in the presence of an external electromagnetic field was successfully employed to calculate the octet baryon magnetic moments. The results are in reasonable agreement with the experimental data. In this work we have extended the same method to calculate the magnetic moment of the long-lived decuplet member, the Ω, and Σ 0 Λ transition magnetic moment simultaneously, which may serve both as a consistency check of the various susceptibilities and a check of the method of the external field itself. 
